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(54) Illuminated pushbutton keyboard. 



(57) An illuminated keyboard in which the keys (9) 
are operable in at least two different modes. 
Each key (9) is provided with symbols or areas 
of colour which denote the different modes. The 
symbols or areas (1,2,5,6) are selectively illumi- 
nated depending upon which mode is selected. 
Thus, in one mode, one area (6) of the keys (9) 
will be illuminated, while in another mode, 
another area (5) of the keys (9) will be illumi- 
nated. Thus, only the symbols or areas of colour 
on denoting a selected mode are differentially 
visibly distinguishable by the user in any selec- 
ted mode, assisting the user to press the correct 
key. 
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The invention concerns an internally illuminated 
pushbutton keyboard, comprising an individual push- 
button or an array of several pushbuttons in which 
each pushbutton can be operable to select at least 
two different functions by pressing the pushbutton 5 
and in which the alternative pushbutton functions are 
indicated on the pushbutton or adjacent thereto, dis- 
tinguished from one another, and are selectable by 
means of a separate function key, or as a result of a 
logical operation using the pushbutton keyboard, 10 
such that the mode of operation of the pushbutton or 
of the entire pushbutton array switches from one 
mode to another. The invention concerns preferably 
an illuminated pushbutton keyboard for radio tele- 
phones or the like, in which one mode of operation 15 
conventionally refers to the keying in of numbers and 
other functions, and the other to the keying in of let- 
ters. 

It is highly traditional in the art, for example both 
in radio telephones, pocket calculators, and in com- 20 
puters to employ one pushbutton for a number of op- 
erations. This usually takes place so that when a func- 
tion key is pressed, the mode of operation of one, 
some or all of the pushbuttons change. The different 
modes of operation of each pushbutton are indicated 25 
close to the pushbutton, that is by providing symbols 
denoting the respective functions in each different 
mode of operation selectable by each action of the 
function key and which are distinguishable from each 
other by means of either their location, e.g. above, on, 30 
or below the pushbutton, or by the colour of the push- 
button. In addition, the on/off switch mode of the func- 
tion key is indicated either with a separate symbol in 
the keyboard, as usual in calculators, or with a signal 
light in the pushbutton keyboard, indicating the active 35 
function key, as is common in computers. In addition, 
the pushbutton functions can be changed using the 
programming function of the device as, for instance, 
in word processing. 

The essential feature in all such designs is that all 40 
conceivable pushbutton operations are simultane- 
ously visible to the user. This gives rise to a problem 
that distinguishing the desired pushbutton operation 
is difficult and requires the user to pay additional at- 
tention either to the location of the indicating symbol 45 
or to the colour. Finding the desired pushbutton oper- 
ation is particularly difficult in the dark, for example, 
with a radio telephone, when the keyboard is viewed 
with the aid of pushbutton illumination. Since the 
pushbutton illumination is relatively poor, locating one 50 
symbol among a great variety of symbols is difficult 
and distinguishing colour is questionable. Distin- 
guishing the colours corresponding to the different 
modes of operation of the pushbutton of a mains- 
connected device, or of a device used in bright elec- 55 
trical light if there is not enough natural light, is not 
usually a problem because, in that case, sufficient 
general illumination is present or can be easily provid- 



ed because power consumption is not critical. How- 
ever with portable devices used in darkness or in poor 
light without any external power source, sufficient 
general illumination cannot be provided because the 
power consumption would be too high. 

According to the present invention there is provid- 
ed an illuminated keyboard comprising one or more 
keys operable in at least two different modes having 
associated therewith means for indicating the respec- 
tive different functions characterised in that, in each 
mode the respective indicating means associated 
with a mode is visibly distinguishable by a user when 
operating in that mode. This has the advantage that, 
at any one moment one is able to see, for each push- 
button, primarily only the symbol denoting the current 
function of each pushbutton. An advantage of the in- 
vention is also that the different functions of the push- 
buttons are distinguishable in this manner when there 
are many functions for each key, even if the modes 
are selected sequentially by a function key. 

Preferably, the associated indicating means com- 
prises an illuminated region of the key, a separate re- 
gion being illuminated for each selected mode. The in- 
ternal illumination may be provided by a light emitting 
diode, which has the advantage of having low power 
consumption, which is ideal for portable devices. 

Preferably, each separate region is coloured, the 
colour of which corresponds to the colour of the light 
transmittable by that region. This has the advantage 
that, the symbols denoting different functions are dis- 
tinguishable also in general illumination when the in- 
ternal illumination is not switched on. 

The invention will be described, by way of exam- 
ple only, with reference to the accompanying draw- 
ings, of which: 

Fig. 1 shows a schematic plan view of a pushbut- 
ton of a first embodiment of the invention; 
Fig. 2 shows a schematic plan view of a pushbut- 
ton of a second embodiment of the invention; 
Figs. 3a and 3b show the pushbutton of Fig. 1 in 
two different modes of operation; 
Figs. 4a and 4b show the pushbutton of Fig. 2 in 
two different modes of operation; 
Fig. 5 shows a cross-section of the pushbutton 
along the line X-X of Fig. 1 with a source of illu- 
mination; 

Fig. 6 shows a cross-section of the pushbutton 
along the line Y-Y of Fig. 2 with a source of illu- 
mination; and 

Fig. 7 shows a portable radio telephone incorpor- 
ating a pushbutton keyboard of the invention. 
The pushbutton keyboard 14 of a device, for ex- 
ample, a portable radio telephone, may comprise one 
or more internally illuminated pushbuttons 15 each 
pushbutton having symbols thereon designed to indi- 
cate the functions of the pushbutton 15 as illustrated 
in Figure 7. The pushbuttons 9,8 shown in Figures 1 
and 2 operate in two pushbutton modes of operation 
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having a different function in each mode, whereby the 
first mode of operation is indicated by an alphabetic 
character "A" and the second mode of operation, in- 
dicated in the present case, by the numeric character 
"1". In the figures the alphabetic character is labelled 5 
1 and the numeric character is labelled 2. In an array 
of several pushbuttons 15, the pushbutton 15 may, for 
example, together with the one presented include, 
analogically, all alphabetic characters in the first 
mode, for example, for keying in selected letters, and 10 
in the second mode all figures, for example, for keying 
in selected numbers and other potential additional 
symbols as shown in Fig. 7. The first mode of opera- 
tion and the second mode of operation may include 
other functions in addition to the alphabet and the fig- 15 
ures, for example operations required to use the de- 
vice. The mode of operation is changed with the push- 
button 16(FCN). 

In the first embodiment of Fig. 1 a pushbutton 9 
comprises a translucent, coloured first area 5, the col- 20 
our of which denotes the first mode of operation, hav- 
ing an opaque symbol "A" thereon indicative of the 
function of this pushbutton in this first mode. The other 
part of the pushbutton 9 comprises a second translu- 
cent coloured area 6 the colour of which denotes the 25 
second mode of operation, having an opaque symbol 
"1" thereon indicative of the function of this pushbut- 
ton in the second mode. The symbol "A" and the area 
5 and the symbol "1 " and the area 6 are positioned ad- 
jacent one another on the pushbutton 9. The pushbut- 30 
ton 9 contains internal pushbutton keyboard illumina- 
tion, as shown in Fig. 5, provided by a light source 7, 
for example, a bicoloured LED (Light Emitting Diode). 
The light source 7 emits, selectively, light of a third 
colour or light of a fourth colour, as shown schemati- 35 
cally in Fig. 5 by whole lines 3 and broken lines 4 re- 
spectively. This light source 7 is located below the un- 
derside 11 of the pushbutton 9, the pushbutton being 
viewed by the user from the outside 10. The two wa- 
velengths of the light ie. that of the third and fourth col- 40 
ours, and the materials of the pushbutton 9 are select- 
ed such that the wavelength absorption of the trans- 
parent areas 5 and 6 are such that the light of the third 
colour is transmitted through the first area 5, but not 
the second area 6, while the light of the fourth colour 45 
is transmitted through the second area 6, but not the 
first area 5. It goes without saying that this light source 
7 emits both colours over the surface of the entire 
pushbutton independent of the colour. When the 
pushbutton 9 and at the same time its light source 7 50 
have been coupled either using a function key 16 (in 
the instance of a radio telephone) or, as a result of the 
logical operation of the pushbutton keyboard, so as to 
select the second pushbutton mode of operation, the 
light source 7 emits the light of the fourth colour, which 55 
is transmitted through the second area 6 but not the 
first area 5. As a result the operator sees the first area 
5 black or at least very dark and the second area 6 il- 



luminated relatively brightly. In this case the symbol 
"A" on the area 5 cannot be distinguished, whereas in 
the area 6 the symbol "1" can be seen clearly. The 
symbol "1" is the one which corresponds to the sec- 
ond pushbutton function presently in operation, and 
this is illustrated in Fig. 3a. If, instead, the pushbutton 
9 and, at the same time, the light source 7 are coupled 
so to select the first pushbutton mode of operation, the 
light source 7 emits the light of the third colour which 
is transmitted through the first area 5, but not the sec- 
ond area 6, whereby the first area 5 appears to the 
user as being relatively brightly illuminated and the 
second area 6 black or dark. In this case, the symbol 
"A" corresponding to the first pushbutton function can 
be distinguishable in the first area 5, whereas no sym- 
bol is visible in the second area 6 as illustrated in Fig. 
3b. 

Figs. 2, 4a and 4b, and 6 illustrate a second em- 
bodiment of the pushbutton according to the inven- 
tion, its design being the reverse to the one described 
above. In this case, the pushbutton 8 comprises a 
mainly opaque material 12 having a first translucent 
symbol 1 thereon indicative of the pushbutton function 
when in a first mode of operation, the translucent sym- 
bol 1 being made of a first material having a colour de- 
noting the first pushbutton operation, and a second 
translucent symbol 2 thereon indicative of the push- 
button function when in a second mode of operation, 
the second translucent symbol 2 being made of a sec- 
ond material having a colour denoting the second 
pushbutton operation. The symbols 1,2, which in the 
present case are similarly represented by the charac- 
ters "A" and "1" as in Fig. 1, have in each case been 
placed on the pushbutton 8 relative to one another, as 
illustrated in Figure 2. The pushbutton 8 also compris- 
es a light source 7 emitting, selectively, light of a third 
colour and light of a fourth colour, as shown schemat- 
ically in Fig. 6 by dotted lines 3 and whole lines 4 re- 
spectively. 

As with the first embodiment, the two wave- 
lengths of the emitted light and the materials of the 
translucent symbols are selected such the wave- 
length absorption of the translucent areas are such 
that light of the third colour is transmitted through the 
first symbol 1 , but not the second symbol 2, while light 
of the fourth colour is transmitted through the second 
symbol 2 but not the first symbol 1 . 

Thus, when the light source 7 has been selected 
to operate in the second pushbutton mode of opera- 
tion, it emits light of the fourth colour towards the un- 
derside 1 1 of the entire pushbutton 8, whereby the 
emitted light is transmitted through the second symbol 
2 but not the first symbol 1. As a result, the operator 
sees the pushbutton as in Fig. 4a, i.e. the number "1" 
is clearly lit while the rest of the pushbutton 8 looks 
black or dark. If instead, the light source 7 is selected 
to operate in the first mode of operation, it emits light 
of the third colour, which is transmitted through the 
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first symbol but not the second symbol 2, such that the 
user viewing from the outside 10, sees the letter "A" 
clearly lit, whereas the rest of the pushbutton is black 
or dark. 

Thus, only the symbol relating to the selected 
mode of operation is visible for each pushbutton, and 
the symbols relating to other modes of operation can- 
not be seen by the operator until the pushbuttons are 
switched to those other modes. When the mode of op- 
eration of the pushbuttons is changed, e.g. using the 
function key 16, the function key 16 may be illuminat- 
ed as described above, i.e. by a function symbol de- 
noting a first mode of operation, and a function symbol 
denoting a second mode of operation, equally as de- 
scribed above. The function key 16 is similarly provid- 
ed with a light source 7 as described above. The dif- 
ference from the embodiment described above is that 
the power is maintained in the light source 7 of the 
function key so that it emits simultaneously both the 
light of the third colour and the light of the fourth col- 
our, such that both symbols are visible in different col- 
ours at the same time. This assists in observing the 
function key. Another alternative would be to illumin- 
ate the symbol denoting of the mode of operation 
which is not in use or which-will be next in succession. 
This indicates clearly the change in the mode of op- 
eration to be implemented by the subsequent use of 
the function key. It is also possible to use a function 
key provided only with one symbol and one colour, as 
in the pushbutton keyboard 14 of the radio telephone 
of Fig. 7 because the function keys demonstrate, in 
themselves, the mode of operation. 

The above mentioned bicoloured light emitting di- 
ode 7 can be substituted by two photodiodes each 
emitting a different colour, or by two electrolumines- 
cence elements (EL element) each emitting a different 
colour, these being placed side by side at a suitable 
point or at a distance which is equivalent to the dis- 
tance, L, of the symbols from each other, as shown in 
Fig. 1 . The colours emitted selectively by the two pho- 
todiodes or by the electroluminescence elements are 
the third and fourth colours. Alternatively, the lighting 
for the entire pushbutton keyboard may be arranged 
by means of a bicoloured photodiode or two single- 
colour photodiodes common thereto, and by providing 
the pushbutton keyboard with light guides, such as 
optical fibres, which transport the emitted light to each 
pushbutton. It is also conceivable that some of the 
pushbuttons may be illuminated by means of a com- 
mon photodiode and common light guides, while one 
or some of the pushbuttons by photodiodes of their 
own-in order to denote the modes of operation inde- 
pendently of one another. When two different photo- 
diodes are used in each pushbutton or when light is 
derived from two different common photodiodes, the 
light beams can to some extent be focussed to the 
area in which the light is supposed to transmit be- 
cause of its colour. 



The pushbuttons may denote a greater number of 
modes of operation than the two mentioned above, for 
instance three modes. In that case, the surface of the 
pushbutton has a third area, having a symbol thereon 

5 indicative of the function of the pushbutton in this 
mode of operation, and made either of a translucent 
material of a different colour or an opaque symbol lo- 
cated in the area made from this material, as descri- 
bed above. A second or a third photodiode is used for 

10 emitting light of another colour, which cannot be trans- 
mitted through the earlier described areas, but may be 
transmitted through the area of the different colour, 
but which on the other hand is not capable of trans- 
mitting the lights of the third or the fourth colour. 

15 A light source other than a photodiode or photo- 

diodes can be used, for example electroluminescent 
elements of similar type as those used for background 
light. In principle, filament lamps may also be used for 
illumination by employing appropriate filters, before 

20 the lamps or a photoconductor, of, for example col- 
ours denoting the modes of operation. Also other light 
sources, such as semiconductor lasers, are conceiv- 
able. However, the LEDs and EL elements mentioned 
at the beginning are advantageous owing to their low 

25 power consumption. With these, sufficiently limited 
emission bands in a clearly visible wavelength area 
can be provided so as to produce the emphasis of the 
invention when using filters of approximately the 
same transmission bands in coloured areas. 

30 Translucent, as used in this specification, in- 

cludes transparent, and the terms are used inter- 
changeably. 

The transparent coloured parts may be made of 
a bright or diffusive transparent material such as plas- 

35 tic or laminates made therefrom, and so on. In partic- 
ular, if the coloured parts are made such that the un- 
derside 1 1 facing the light source 7 is made of a light 
transmitting but diffusing non-colouring material 
which in the reflective light looks white, and upon 

40 which is placed a film of bright colour, or such that it 
is made of a coloured diffusing material which trans- 
mits and diffuses light, the symbol appears-without 
any internal illumination-to have colour in external 
lighting. In this situation the pushbutton keyboard 

45 looks the same as any pushbutton keyboard provided 
with symbols distinguishable by colour. 

The symbols may be shaped on the pushbuttons 
in any manner known themselves in the art if the 
above described properties are formed. 

so One more opportunity is to use reflective colours 

on a non-transparent base for the symbols. For exam- 
ple, bicoloured illumination may be provided as de- 
scribed above, but focussed from the top onto the 
symbols, in which one wavelength of the light is re- 

55 fleeted from the symbols indicative of one mode of op- 
eration, but is absorbed by symbols indicative of the 
other modes of operation, the same effect is created 
both in the internal illumination and external illumina- 
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tion as described above. 



Claims 

1. An illuminated keyboard comprising one or more 
keys (8,9) operable in at least two different 
modes, and having associated therewith means 
(1,2,5,6) for indicating the respective different 
modes characterised in that, in each mode the re- 
spective indicating means associated with a 
mode is differentially visibly distinguishable by a 
user, when operating in that mode. 

2. A keyboard according to Claim 1 , characterised in 
that the associated indicating means comprises 
an illuminated region of the key, a separate region 
being illuminated for each mode. 

3. A keyboard according to Claim 2 characterised in 
that the keys are internally illuminated by a light 
source (7) operable to emit light at different wa- 
velengths, each different wavelength being asso- 
ciated with a different mode, the keys being 
formed such that each separate region transmits 
only light of that wavelength associated with the 
mode with which that region is associated. 

4. A keyboard according to Claim 3 characterised in 
that the light source is located internally of each 
key. 

5. A keyboard according to Claim 3 characterised in 
that the light source is located remote from the 
keyboard, the light being conducted to the interior 
of the keys by a light guide. 

6. A keyboard according to any of claims 3 to 5 char- 
acterised in that then light source is a single light 
source operable to emit light at the different wa- 
velengths. 

7. A keyboard according to any of claims 3 to 5 char- 
acterised in that the light source comprises a plur- 
ality of individual light sources, each operable to 
emit light of a single wavelength, each wave- 
length being different. 

8. A keyboard according to any of the claims 3 to 7 
characterised in that the light source is operable 
to selectively emit the light of different wave- 
lengths. 

9. A keyboard according to any of claims 3 to 7 char- 
acterised in that the light source is operable to 
emit the light at the different wavelengths simul- 
taneously. 



1 0. A keyboard according to any of claims 3 to 9 char- 
acterised in that the light source comprises a light 
emitting diode. 

5 11. A keyboard according to any of claims 2 to 10 
characterised in that each separate region carries 
an opaque symbol indicating the mode with which 
that region is associated. 

10 12. A keyboard according to any of the Claims 2 to 10 
characterised in that each separate region is in 
the shape of a symbol indicating the mode with 
which that region is associated. 

15 13. A keyboard according to any of Claims 2 to 12 
characterised in that each separate region is col- 
oured, the colour of which corresponds to the col- 
our of the light transmittable by that region. 

20 14. An internally illuminated pushbutton keyboard, 
comprising an individual pushbutton or an array 
of several pushbuttons in which each function key 
(8,9) may operate in order to produce at least two 
different modes of operation while pressing said 

25 key and in which said alternative pushbutton op- 

erations are marked on the pushbutton or adja- 
cent thereto, distinguished from one another at 
least with a colour and by selecting with a sepa- 
rate function (16), or as a result of the logical op- 

30 eration of the means comprising the pushbutton 

keyboard, whereby the mode of operation of the 
key of the entire pushbutton array, changes each 
time into another, characterised in that the colour 
of the pushbutton keyboard illumination (7) has 

35 been arranged to change in conjunction with a 

change of the pushbutton operation so that the 
colour of the illumination each time, at least ap- 
proximately, corresponds to the symbol colour of 
the operative pushbutton operation for illuminat- 

40 ing it and, at the same time, for keeping the sym- 

bol colour of the modes of operation not in use, 
and as a result, for keeping the respective symbol 
invisible or at least poorly visible. 

45 
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Description 

The invention concerns an internally illuminated 
pushbutton keyboard, comprising an individual push- 
button or an array of several pushbuttons in which each 
pushbutton can be operable to select at least two differ- 
ent functions by pressing the pushbutton and in which 
the alternative pushbutton functions are indicated on the 
pushbutton or adjacent thereto, distinguished from one 
another, and are selectable by means of a separate 
function key, or as a result of a logical operation using 
the pushbutton keyboard, such that the mode of opera- 
tion of the pushbutton or of the entire pushbutton array 
switches from one mode to another. The invention con- 
cerns preferably an illuminated pushbutton keyboard for 
radio telephones or the like, in which one mode of op- 
eration conventionally refers to the keying in of numbers 
and other functions, and the other to the keying in of 
letters. 

It is highly traditional in the art, for example both in 
radio telephones, pocket calculators, and in computers 
to employ one pushbutton for a number of operations. 
This usually takes place so that when a function key is 
pressed, the mode of operation of one, some or all of 
the pushbuttons change. The different modes of opera- 
tion of each pushbutton are indicated close to the push- 
button, that is by providing symbols denoting the respec- 
tive functions in each different mode of operation se- 
lectable by each action of the function key and which 
are distinguishable from each other by means of either 
their location, e.g. above, on, or below the pushbutton, 
or by the colour of the pushbutton. In addition, the on/ 
off switch mode of the function key is indicated either 
with a separate symbol in the keyboard, as usual in cal- 
culators, or with a signal light in the pushbutton key- 
board, indicating the active function key, as is common 
in computers. In addition, the pushbutton functions can 
be changed using the programming function of the de- 
vice as, for instance, in word processing. 

The essential feature in all such designs is that all 
conceivable pushbutton operations are simultaneously 
visible to the user. This gives rise to a problem that dis- 
tinguishing the desired pushbutton operation is difficult 
and requires the user to pay additional attention either 
to the location of the indicating symbol or to the colour. 
Finding the desired pushbutton operation is particularly 
difficult in the dark, for example, with a radio telephone, 
when the keyboard is viewed with the aid of pushbutton 
illumination. Since the pushbutton illumination is rela- 
tively poor, locating one symbol among a great variety 
of symbols is difficult and distinguishing colour is ques- 
tionable. Distinguishing the colours corresponding to 
the different modes of operation of the pushbutton of a 
mains-connected device, or of a device used in bright 
electrical light if there is not enough natural light, is not 
usually a problem because, in that case, sufficient gen- 
eral illumination is present or can be easily provided be- 
cause power consumption is not critical. However with 



portable devices used in darkness or in poor light with- 
out any external power source, sufficient general illumi- 
nation cannot be provided because the power consump- 
tion would be too high. 
5 DE-A1 -3235752 discloses a keyboard in accord- 

ance with the classifying portion of Claim 1 . 

DE-A-3825895 discloses telephone subscribers 
apparatus with optical indicators showing which function 
key can be operated and which have been operated. 
w US 4454501 discloses a control arrangement for a 
multifunction cooking appliance which has a plurality of 
cook stations. The control arrangement includes a con- 
trol panel having a group of keys for entering control in- 
formation for the stations and functions of the cooking 
15 appliance and a prompting display for messages which 
assist in entering the control information through the 
keys. At least some of the keys are of a two -mode variety 
wherein, in one mode, the depression of a typical key 
enters a number, which appears on a digital display, 
20 such as the selection of a cooking time or temperature. 
In its other mode the typical two-mode key enters other 
control information such as a particular function of the 
cooking appliance to be activated. 

EP-A1 -24620 discloses a lockable key for use on 
25 electronic keyboards in office typewriters and teleprint- 
ers has a receptacle at an upper portion thereof for re- 
ceiving a light emitting diode which is mounted in a small 
circuit board which can be snapped into the upper por- 
tion of the key and which is supplied current via flexible 
30 interlaced wires. 

According to the present invention there is provided 
a keyboard comprising a light source for illuminating the 
keyboard; one or more keys operable in at least two dif- 
ferent modes, each key comprising illuminatable re- 
35 gions associated with each mode which indicate the re- 
spective different modes; wherein in each mode the as- 
sociated illuminatable region is given visual promi- 
nence, by illumination, over the other illuminatable re- 
gion or regions; characterised in that the illuminatable 
40 regions of a key and the light source are arranged such 
that an axis extending from the light source can pass 
through only one of the regions. This has the advantage 
that, at any one moment one is able to see, for each 
pushbutton, primarily only the symbol denoting the cur- 
45 rent function of each pushbutton. An advantage of the 
invention is also that the different functions of the push- 
buttons are distinguishable in this manner when there 
are many functions for each key, even if the modes are 
selected sequentially by a function key. 
50 The internal illumination may be provided by a light 
emitting diode, which has the advantage of having low 
power consumption, which is ideal for portable devices. 

Preferably, each region is coloured, the colour of 
which corresponds tothe colour of the light transmittable 
55 by that region. This has the advantage that, the symbols 
denoting different functions are distinguishable also in 
general illumination when the internal illumination is not 
switched on. 
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The invention will be described, by way of example 
only, with reference to the accompanying drawings, of 
which: 

Fig. 1 shows a schematic plan view of a pushbutton 
of a first embodiment of the invention; 

Fig. 2 shows a schematic plan view of a pushbutton 
of a second embodiment of the invention; 

Figs. 3a and 3b show the pushbutton of Fig. 1 in two 
different modes of operation; 

Figs. 4a and 4b show the pushbutton of Fig. 2 in two 
different modes of operation; 

Fig. 5 shows a cross-section of the pushbutton 
along the line X-X of Fig. 1 with a source of illumi- 
nation; 

Fig. 6 shows a cross-section of the pushbutton 
along the line Y-Y of Fig. 2 with a source of illumi- 
nation; and 

Fig. 7 shows a portable radio telephone incorporat- 
ing a pushbutton keyboard of the invention. 

The pushbutton keyboard 1 4 (Fig. 7) of a device, for 
example, a portable radio telephone, may comprise one 
or more internally illuminated pushbuttons 15 each 
pushbutton having symbols thereon designed to indi- 
cate the functions of the pushbutton 15 as illustrated in 
Figure 7. The pushbuttons 9,8 shown in Figures 1 and 
2 operate in two pushbutton modes of operation having 
a different function in each mode, whereby the first 
mode of operation is indicated by an alphabetic charac- 
ter "A" and the second mode of operation, indicated in 
the present case, by the numeric character "1". In the 
figures the alphabetic character is labelled 1 and the nu- 
meric character is labelled 2. In an array of several push- 
buttons 15, the pushbutton 1 5 may, for example, togeth- 
er with the one presented include, analogically, all al- 
phabetic characters in the first mode, for example, for 
keying in selected letters, and in the second mode all 
figures, for example, for keying in selected numbers and 
other potential additional symbols as shown in Fig. 7. 
The first mode of operation and the second mode of op- 
eration may include other functions in addition to the al- 
phabet and the figures, for example operations required 
to use the device. The mode of operation is changed 
with the pushbutton 16(FCN). 

In the first embodiment of Fig. 1 a pushbutton 9 
comprises a translucent, coloured first area 5, the colour 
of which denotes the first mode of operation, having an 
opaque symbol "A" thereon indicative of the function of 
this pushbutton in this first mode. The other part of the 
pushbutton 9 comprises a second translucent coloured 
area 6 the colour of which denotes the second mode of 



operation, having an opaque symbol "1 " thereon indic- 
ative of the function of this pushbutton in the second 
mode. The symbol "A" and the area 5 and the symbol 
"1 11 and the area 6 are positioned adjacent one another 

5 on the pushbutton 9. The pushbutton 9 contains internal 
pushbutton keyboard illumination, as shown in Fig. 5, 
provided by a light source 7, for example, a bicoloured 
LED (Light Emitting Diode). The light source 7 emits, 
selectively, light of a third colour or light of a fourth col- 

10 our, as shown schematically in Fig. 5 by whole lines 3 
and broken lines 4 respectively. This light source 7 is 
located below the underside 11 of the pushbutton 9, the 
pushbutton being viewed by the user from the outside 
10. The two wavelengths of the light ie. that of the third 

15 and fourth colours, and the materials of the pushbutton 
9 are selected such that the wavelength absorption of 
the transparent areas 5 and 6 are such that the light of 
the third colour is transmitted through the first area 5, 
but not the second area 6, while the light of the fourth 

20 colour is transmitted through the second area 6, but not 
the first area 5. It goes without saying that this light 
source 7 emits both colours over the surface of the entire 
pushbutton independent of the colour. When the push- 
button 9 and at the same time its light source 7 have 

25 been coupled either using a function key 16 (in the in- 
stance of a radio telephone) or, as a result of the logical 
operation of the pushbutton keyboard, so as to select 
the second pushbutton mode of operation, the light 
source 7 emits the light of the fourth colour, which is 

30 transmitted through the second area 6 but not the first 
area 5. As a result the operator sees the first area 5 black 
or at least very dark and the second area 6 illuminated 
relatively brightly. In this case the symbol "A" on the area 
5 cannot be distinguished, whereas in the area 6 the 

55 symbol "1" can be seen clearly. The symbol "1" is the 
one which corresponds to the second pushbutton func- 
tion presently in operation, and this is illustrated in Fig. 
3a. If, instead, the pushbutton 9 and, at the same time, 
the light source 7 are coupled so to select the first push- 

40 button mode of operation, the light source 7 emits the 
light of the third colour which is transmitted through the 
first area 5, but not the second area 6, whereby the first 
area 5 appears to the user as being relatively brightly 
illuminated and the second area 6 black or dark. In this 

45 case, the symbol "A" corresponding to the first pushbut- 
ton function can be distinguishable in the first area 5, 
whereas no symbol is visible in the second area 6 as 
illustrated in Fig. 3b. 

Figs. 2, 4a and 4b, and 6 illustrate a second embod- 

50 iment of the pushbutton according to the invention, its 
design being the reverse to the one described above. In 
this case, the pushbutton 8 comprises a mainly opaque 
material 12 having a first translucent symbol 1 thereon 
indicative of the pushbutton function when in a first 

55 mode of operation, the translucent symbol 1 being made 
of a first material having a colour denoting the first push- 
button operation, and a second translucent symbol 2 
thereon indicative of the pushbutton function when in a 
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second mode of operation, the second translucent sym- 
bol 2 being made of a second material having a colour 
denoting the second pushbutton operation. The sym- 
bols 1,2, which in the present case are similarly repre- 
sented by the characters "A" and "1 " as in Fig. 1 , have 
in each case been placed on the pushbutton 8 relative 
to one another, as illustrated in Figure 2. The pushbutton 
8 also comprises a light source 7 emitting, selectively, 
light of a third colour and light of a fourth colour, as 
shown schematically in Fig. 6 by dotted lines 3 and 
whole lines 4 respectively. 

As with the first embodiment, the two wavelengths 
of the emitted light and the materials of the translucent 
symbols are selected such the wavelength absorption 
of the translucent areas are such that light of the third 
colour is transmitted through the first symbol 1 , but not 
the second symbol 2, while light of the fourth colour is 
transmitted through the second symbol 2 but not the first 
symbol 1 . 

Thus, when the light source 7 has been selected to 
operate in the second pushbutton mode of operation, it 
emits light of the fourth colour towards the underside 11 
of the entire pushbutton 8, whereby the emitted light is 
transmitted through the second symbol 2 but not the first 
symbol 1 . As a result, the operator sees the pushbutton 
as in Fig. 4a, i.e. the number "1" is clearly lit while the 
rest of the pushbutton 8 looks black or dark. If instead, 
the light source 7 is selected to operate in the first mode 
of operation, it emits light of the third colour, which is 
transmitted through the first symbol but not the second 
symbol 2, such that the user viewing from the outside 
10, sees the letter "A" clearly lit, whereas the rest of the 
pushbutton is black or dark. 

Thus, only the symbol relating to the selected mode 
of operation is visible for each pushbutton, and the sym- 
bols relating to other modes of operation cannot be seen 
by the operator until the pushbuttons are switched to 
those other modes. When the mode of operation of the 
pushbuttons is changed, e.g. using the function key 1 6, 
the function key 16 may be illuminated as described 
above, i.e. by a function symbol denoting a first mode 
of operation, and a function symbol denoting a second 
mode of operation, equally as described above. The 
function key 16 is similarly provided with a light source 
7 as described above. The difference from the embod- 
iment described above is that the power is maintained 
in the light source 7 of the function key so that it emits 
simultaneously both the light of the third colour and the 
light of the fourth colour, such that both symbols are vis- 
ible in different colours at the same time. This assists in 
observing the function key. Another alternative would be 
to illuminate the symbol denoting of the mode of opera- 
tion which is not in use or which-will be next in succes- 
sion. This indicates clearly the change in the mode of 
operation to be implemented by the subsequent use of 
the function key. It is also possible to use a function key 
provided only with one symbol and one colour, as in the 
pushbutton keyboard 14 of the radio telephone of Fig. 



7 because the function keys demonstrate, in them- 
selves, the mode of operation. 

The above mentioned bicoloured light emitting di- 
ode 7 can be substituted by two photodiodes each emit- 

5 ting a different colour, or by two electroluminescence el- 
ements (EL element) each emitting a different colour, 
these being placed side by side at a suitable point or at 
a distance which is equivalent to the distance, L, of the 
symbols from each other, as shown in Fig. 1 . The col- 

10 ours emitted selectively by the two photodiodes or by 
the electroluminescence elements are the third and 
fourth colours. Alternatively, the lighting for the entire 
pushbutton keyboard may be arranged by means of a 
bicoloured photodiode or two single-colour photodiodes 

15 common thereto, and by providing the pushbutton key- 
board with light guides, such as optical fibres, which 
transport the emitted light to each pushbutton. It is also 
conceivable that some of the pushbuttons may be illu- 
minated by means of a common photodiode and com- 

20 mon light guides, while one or some of the pushbuttons 
by photodiodes of their own-in order to denote the 
modes of operation independently of one another. When 
two different photodiodes are used in each pushbutton 
or when light is derived from two different common pho- 

25 todiodes, the light beams can to some extent be fo- 
cussed to the area in which the light is supposed to 
transmit because of its colour. 

The pushbuttons may denote a greater number of 
modes of operation than the two mentioned above, for 

30 instance three modes. In that case, the surface of the 
pushbutton has a third area, having a symbol thereon 
indicative of the function of the pushbutton in this mode 
of operation, and made either of a translucent material 
of a different colour or an opaque symbol located in the 

55 area made from this material, as described above. A 
second or a third photodiode is used for emitting light of 
another colour, which cannot be transmitted through the 
earlier described areas, but may be transmitted through 
the area of the different colour, but which on the other 

40 hand is not capable of transmitting the lights of the third 
or the fourth colour. 

A light source other than a photodiode or photodi- 
odes can be used, for example electroluminescent ele- 
ments of similar type as those used for background light. 

45 in principle, filament lamps may also be used for illumi- 
nation by employing appropriate filters, before the lamps 
or a photoconductor, of, for example colours denoting 
the modes of operation. Also other light sources, such 
as semiconductor lasers, are conceivable. However, the 

50 LEDs and EL elements mentioned at the beginning are 
advantageous owing to their low power consumption. 
With these, sufficiently limited emission bands in a clear- 
ly visible wavelength area can be provided so as to pro- 
duce the emphasis of the invention when using filters of 

55 approximately the same transmission bands in coloured 
areas. 

Translucent, as used in this specification, includes 
transparent, and the terms are used interchangeably. 
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The transparent coloured parts may be made of a 
bright or diffusive transparent material such as plastic 
or laminates made therefrom, and so on. In particular, if 
the coloured parts are made such that the underside 11 
facing the light source 7 is made of a light transmitting 
but diffusing non-colouring material which in the reflec- 
tive light looks white, and upon which is placed a film of 
bright colour, or such that it is made of a coloured dif- 
fusing material which transmits and diffuses light, the 
symbol appears-without any internal illumination-to 
have colour in external lighting. In this situation the 
pushbutton keyboard looks the same as any pushbutton 
keyboard provided with symbols distinguishable by col- 
our. 

The symbols may be shaped on the pushbuttons in 
any manner known themselves in the art if the above 
described properties are formed. 

One more opportunity is to use reflective colours on 
a non-transparent base for the symbols. For example, 
bicoloured illumination may be provided as described 
above, but focussed from the top onto the symbols, in 
which one wavelength of the light is reflected from the 
symbols indicative of one mode of operation, but is ab- 
sorbed by symbols indicative of the other modes of op- 
eration, the same effect is created both in the internal 
illumination and external illumination as described 
above. 



Claims 

1. A keyboard comprising: 

a light source (7) for illuminating the keyboard; 

one or more keys (8,9) operable in at least two 
different modes, each key comprising illumina- 
table regions (5,6) associated with each mode 
which indicate the respective different modes; 

wherein in each mode the associated illumina- 
table region is given visual prominence, by illu- 
mination, over the other illuminatable region or 
regions; 

characterised in that the illuminatable regions 
(5,6) of a key (8,9) and the light source (7) are ar- 
ranged such that an axis extending from the light 
source can pass through only one of the regions 
(5,6). 

2. A keyboard according to Claim 1 characterised in 
that the light source (7) is operable to emit light at 
different wavelengths, each different wavelength 
being associated with a different mode, the keys 
(8,9) being formed such that each region transmits 
only light of that wavelength associated with the 
mode with which that region is associated. 



3. A keyboard according to Claim 2 characterised in 
that the light source is located internally of each key. 

4. A keyboard according to Claim 2 characterised in 
5 that the light source (7) is located remote from the 

keyboard, the light being conducted to the interior 
of the keys by a light guide. 

5. A keyboard according to any of claims 2 to 4 char- 
ge acterised in that the light source is a single light 

source operable to emit light at the different wave- 
lengths. 

6. A keyboard according to any of claims 2 to 4 char- 
ts acterised in that the light source (7) comprises a plu- 
rality of individual light sources, each operable to 
emit light of a single wavelength, each wavelength 
being different. 

20 7. a keyboard according to any of the claims 2 to 6 
characterised in that the light source (7) is operable 
to selectively emit the light of different wavelengths. 

8. A keyboard according to any of claims 2 to 6 char- 
ts acterised in that the light source (7) is operable to 

emit the light at the different wavelengths simulta- 
neously. 

9. A keyboard according to any of claims 2 to 8 char- 
ge acterised in that the light source (7) comprises a 

light emitting diode. 

10. A keyboard according to any of claims 1 to 9 char- 
acterised in that each region (5,6) carries an 

55 opaque symbol indicating the mode with which that 
region is associated. 

11. A keyboard according to any of the Claims 1 to 9 
characterised in that each region (5,6) is in the 

40 shape of a symbol indicating the mode with which 
that region is associated. 

1 2. A keyboard according to any of Claims 1 to 1 1 char- 
acterised in that each region (5,6) is coloured, the 

45 colour of which corresponds to the colour of the light 
transmittable by that region. 



einer Lichtquelle (7) zum Beleuchten der Tasta- 
tur; 

55 - einer oder mehreren Tasten (8, 9), die in min- 
destens zwei verschiedenen Modi betreibbar 
sind, wobei jede Taste beleuchtbare Bereiche 
(5, 6) aufweist, die jedem Modi zugeordnet sind 



20 7. 



8. 

25 



9. 

30 



Patentanspruche 

50 

1. Tastaturmit 
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und die die jeweils verschiedenen Modi kenn- 
zeichnen; 

wobei in jedem Modus der zugehorige be- 
leuchtbare Bereich durch Beleuchtung gegen- 
uberdem anderen beleuchtbaren Bereich oder 
den anderen beleuchtbaren Bereichen optisch 
hervorgehoben ist; 

dadurch gekennzeichnet, daB die beleuchtbaren 
Bereiche (5, 6) einer Taste (8, 9) und die Lichtquelle 
(7) so angeordnet sind, daB eine sich von der Licht- 
quelle aus erstreckende Achse nur durch einen der 
Bereiche (5, 6) laufen kann. 

2. Tastatur nach Anspruch 1 , dadurch gekennzeich- 
net, daB die Lichtquelle (7) so betreibbar ist, daB 
sie Licht mit verschiedenen Wellenlangen emittiert, 
wobei jede verschiedene Wellenlange einem ver- 
schiedenen Modus zugeordnet ist und wobei die Ta- 
sten (8, 9) so ausgebildet sind, daB jeder Bereich 
nur Licht derjenigen Wellenlange durchlaBt, die 
dem Modus zugeordnet ist, der diesem Bereich zu- 
geordnet ist. 

3. Tastatur nach Anspruch 2, dadurch gekennzeich- 
net, daB die Lichtquelle im Innern jeder Taste liegt. 

4. Tastatur nach Anspruch 2, dadurch gekennzeich- 
net, daB die Lichtquelle (7) entfernt von der Tastatur 
liegt und das Licht durch einen Lichtleiter ins Innere 
der Tastatur gefuhrt wird. 

5. Tastatur nach einem der Anspruche 2 bis 4, da- 
durch gekennzeichnet, daB die Lichtquelle eine 
einzelne Lichtquelle ist, die so betreibbar ist, daB 
sie Licht bei verschiedenen Wellenlangen emittiert. 

6. Tastatur nach einem der Anspruche 2 bis 4, da- 
durch gekennzeichnet, daB die Lichtquelle (7) 
mehrere einzelne Lichtquellen umfaBt, von denen 
jede so betreibbar ist, daB sie Licht einer einzelnen 
Wellenlange emittiert, wobei jede Wellenlange ver- 
schieden ist. 

7. Tastatur nach einem der Anspruche 2 bis 6, da- 
durch gekennzeichnet, daB die Lichtquelle (7) so 
betreibbar ist, daB sie wahlweise Licht verschiede- 
ner Wellenlangen emittiert. 

8. Tastatur nach einem der Anspruche 2 bis 6, da- 
durch gekennzeichnet, daB die Lichtquelle (7) so 
betreibbar ist, daB sie gleichzeitig Licht verschiede- 
ner Wellenlangen emittiert. 

9. Tastatur nach einem der Anspruche 2 bis 8, da- 
durch gekennzeichnet, daB die Lichtquelle (7) ei- 
ne Lichtemissionsdiode aufweist. 



10. Tastatur nach einem der Anspruche 1 bis 9, da- 
durch gekennzeichnet, daB jeder Bereich (5, 6) 
ein lichtsperrendes Symbol tragt, das den Modus 
anzeigt, der diesem Bereich zugeordnet ist. 

5 

11. Tastatur nach einem der Anspruche 1 bis 9, da- 
durch gekennzeichnet, daB jeder Bereich (5, 6) in 
der Form eines Symbols vorliegt, das den Modus 
kennzeichnet, der diesem Bereich zugeordnet ist. 

w 

12. Tastatur nach einem der Anspruche 1 bis 11, da- 
durch gekennzeichnet, daB jeder Bereich (5, 6) 
gefarbt ist, wobei die Farbe der Farbe von Licht ent- 
spricht, das durch diesen Bereich hindurchlaufen 

15 kann. 



Revendications 

20 1. Clavier comprenant : 

une source de lumiere (7) destinee a eclairer le 
clavier, 

une ou plusieurs touches (8, 9) pouvant fonc- 
25 tionner dans au moins deux modes differents, 

chaque touche comprenant des regions eclai- 
rables (5, 6) associees a chaque mode qui in- 
diquent les differents modes respectifs, 
dans lequel, pour chaque mode, la region eclai- 
30 rable associee est mise visuellement en evi- 

dence, a I'aide d'un eclairage, par rapport a 
I'autre region ou auxautres regions eclairables, 

caracterise en ce que les regions eclairables 
35 (5, 6) d'une touche (8, 9) et la source de lumiere (7) 
sont agencees de telle sorte qu'un axe s'etendant 
depuis la source de lumiere ne peut traverser 
qu'une seule des regions (5, 6). 

40 2. Clavier selon la revendication 1, caracterise en ce 
que la source de lumiere (7) peut etre mise en 
oeuvre pour emettre la lumiere a differentes lon- 
gueurs d'onde, chaque longueur d'onde differente 
etant associee a un mode different, les touches (8, 

45 9) etant formees de telle sorte que chaque region 
ne transmet que la lumiere qui est de la longueur 
d'onde associee au mode auquel cette region est 
associee. 

50 3. Clavier selon la revendication 2, caracterise en ce 
que la source de lumiere est placee de facon interne 
a chaque touche. 

4. Clavier selon la revendication 2, caracterise en ce 
55 que la source de lumiere (7) est situee a distance 
du clavier, la lumiere etant conduite vers I'interieur 
des touches par un guide de lumiere. 
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5. Clavier selon Tune quelconque des revendications 
2 a 4, caracterise en ce que la source de lumiere 
est une source de lumiere unique pouvant etre mise 
en oeuvre pour emettre de la lumiere aux differen- 
tes longueurs d'onde. s 

6. Clavier selon Tune quelconque des revendications 
2 a 4, caracterise en ce que la source de lumiere 
(7) comprend une pluralite de sources de lumiere 
individuelles, chacune pouvant etre mise en oeuvre 10 
pour emettre la lumiere d'une seule longueur d'on- 
de, chaque longueur d'onde etant differente. 

7. Clavier selon Tune quelconque des revendications 

2 a 6, caracterise en ce que la source de lumiere 15 
(7) peut etre mise en oeuvre pour emettre de facon 
selective la lumiere de differentes longueurs d'on- 
de. 

8. Clavier selon Tune quelconque des revendications 20 
2 a 6, caracterise en ce que la source de lumiere 

(7) peut etre mise en oeuvre pour emettre simulta- 
nement la lumiere aux differentes longueurs d'on- 
de. 

25 

9. Clavier selon Tune quelconque des revendications 
2 a 8, caracterise en ce que la source de lumiere 
(7) est constitute d'une diode electroluminescente. 

10. Clavier selon Tune quelconque des revendications 30 
1 a 9, caracterise en ce que chaque region (5, 6) 
porte un symbole opaque indiquant le mode selon 
auquel cette region est associee. 

11. Clavier selon Tune quelconque des revendications 35 
1 a 9, caracterise en ce que chaque region (5, 6) 

est sous forme d'un symbole indiquant le mode 
auquel cette region est associee. 

12. Clavier selon Tune quelconque des revendications 40 
1 a 11, caracterise en ce que chaque region (5, 6) 

est coloree, la couleur de celle-ci correspondant a 
la couleur de la lumiere pouvant etre transmise par 
cette region. 



50 



55 



EP 0 508 563 B1 




EP 0 508 563 B1 




Fig. 7 
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